Intestinal intussusception is an uncommon acute condition in adults and is most commonly caused by an intestinal tumor mass. Helminthic parasitosis is a widespread infection in Africa, and the load of worms is often high in individuals living in areas with inadequate sanitation. We report a case of intestinal obstruction caused by Ascaris lumbricoides infection, which was complicated by ileo-caecal intussusception and required surgical treatment in a 40-year-old Ugandan woman. This case reinforces the importance of anthelminthic prophylaxis in African rural areas.
Introduction
Intestinal intussusception is a serious disorder characterized by internal prolapse of the proximal bowel with its mesenteric fold within the lumen of the adjacent distal bowel. This telescoping obstructs the free passage of intestinal contents and, more severely, cuts off the mesenteric blood supply of the intussuscepted segment, leading to bowel infarction and perforation, and subsequent acute peritonitis. It is more likely to occur in the small intestine. While it is the most common cause of intestinal obstruction in children younger than 3, bowel intussusception in adults is considered a rare condition, accounting for only 5% of all cases. 1,2 Almost 90% instances of adult intussusception are secondary to organic lesions, with malignancy accounting for up to 30% of the ileal cases. 2, 3 Other medical conditions include inflammatory bowel disease, postoperative adhesions, Meckel's or colonic diverticuli, and benign neoplastic lesions, which are usually discovered intraoperatively. 2 Of cases, 8-20% are idiopathic, without a lead point lesion.
This paper describes a distinct surgical complication of intestinal obstruction caused by Ascaris lumbricoides helminthic parasitosis, i.e. ileo-colic intussusception, defined as the prolapse of the terminal ileum within the ascending colon. The association of intussusception with helminthic parasitosis in humans is occasionally mentioned in descriptions of pediatric Ascariasis abdominal complications requiring surgery. However, we were unable to retrieve from the scientific literature any such published case occurring in adults.
Case Report
A 40-year-old lady presented to St. Mary's Hospital Lacor, Gulu (north Uganda) with a history of worsening abdominal pain of 3-days duration. A tender mass was palpated in the left lower abdominal quadrant and exploratory laparotomy was carried on to confirm the suspicion of ileo-caecal intussusception associated with a tumor in the caecum. Intraoperatively, the abdominal contents revealed massive congestion of the terminal ileum, resulting from a non-reducible intussusception of approximately 5 cm. Resection of the infarcted portion of the small intestine cranial to the ileo-caecal junction and partly of the ileo-caecal valve region was performed. A primary anastomosis between healthy and viable tissue was then constructed.
Grossly, two fragments of intestine measuring 3.5×3×1.5 cm in aggregate were received. The intestinal wall was necrotic covered externally by fibrinous exudate. The cranial adjacent portion was markedly dilated and the associated mesenteric blood vessels were engorged. The intestinal lumen contained numerous thick worms.
Microscopically, the lumen of both the necrotic large bowel segment and the ileal cranial portion contained numerous worm eggs entrapped in a fibrinous exudate (Figures 1  and 2 ). The large prevalence of A. lumbricoides in Uganda favored the diagnosis of ascariasis.
Discussion
A. lumbricoides (roundworm) infection may be the most prevalent human infection in the world, 4 and it occurs after ingestion of fully embryonated eggs present in contaminated soil. Ascariasis is a common problem in the tropics and subtropics, where the moist humid climates of alternating dry season and rainy season permit all-year embryonation of the ova. The prevalence of ascariasis in Uganda is unevenly distributed among the various regions of the country, with greatest prevalence in southwestern areas, 5 where as many as 42.5% of the adults harbor the parasite. 6 Land surface temperature <38°C and heavy rainfall have been shown to be important determinants of ascariasis in Uganda. 5 Ascaris eggs are resistant to desiccation and, given favorable environmental conditions, they have been reported to survive for up to 15 years. 7 They also easily stick to food, flies and cockroaches. 7 Ingested eggs hatch in small intestine and larvae penetrate the intestinal mucosa and enter circulation. Upon reaching the lungs, they undergo further maturation in the pulmonary capillaries and progress to the upper airways in order to be re-swallowed. In the small bowel they become adult worms within 2 or 3 months, ranging in sizes up to 40 cm in length. Alternatively, the larvae may migrate through intestinal tissues and develop into adult worms in the peritoneal cavity, causing a granulomatous peritonitis. Light intestinal infestations are usually asymptomatic. In other cases, overt disease is characterized by abdominal pain, nausea and vomiting, diarrhea or bloody stools, weight loss, up to intestinal obstruction. Systemic involvement is also possible.
Intestinal intussusception occurs when a solid abnormality in the bowel wall is drawn into the lumen by peristalsis. Due to the large size of roundworms, ascaris-related intestinal obstruction is a complication of heavy infections affecting people living in areas where there are poor sanitation and hygiene practices. As Ascaris do not multiply within their host, high worm loads are acquired over time by continual exposure to infectious eggs. Multiple worms can form a large bolus, resulting in mechanical obstruction of the bowel lumen. These aggregate roundworm masses may then cause volvulus, or intussusception in the ilio-caecal region in children, 8, 9 whereas in adults these are rare complications even in poor rural areas. According to Basavaraju and Hotez, 10 the prevalence of Ascaris-related intestinal obstruction in India is 9.2/100,000 persons and the average age of the infected person is 11 years. Surendran and Paulose 11 observed 22 acute intestinal obstructions with complications (including 10 volvuli) requiring surgery out of 142 children presenting with ascaris-related abdominal symptoms. No instances of intussusception were noted. Only 7 intestinal Ascaris obstructions complicated by intussusception were noted in 311 Colombian children over a period of 25 years. 12 However, other parasites, such as Schistosoma species 13 or Anisakis, 14 are occasionally involved in adult obstructions complicated by intussusception. Differently from the present case, in most published instances of Anisakis infestations complicated by intussusception, eosinophilic granulomata surrounding worm bodies were microscopically detected in the affected intestinal mucosa or submucosa. 14 Granulomata associated to the presence of Schistosoma eggs in the bowel wall were also described by Pinto and colleagues in their case report of intestinal intussusception in an adult. 13 The lack of granulomatous inflammatory reaction to a foreign body in our case can be explained by the fact that A. lumbricoides was not embedded in the intestinal wall, as these worms inhabit the gut lumen without being attached to the wall, and maintain their position by muscular movement.
Acute complications of A. lumbricoides infections (mainly intestinal obstruction and biliary complications) may be fatal if not treated timely. It has been estimated that this condition could result in approximately 10,000 deaths/year, mostly affecting children below the age of 10 years. 15 Intestinal intussusception with infarction is an ominous complication, and it requires a high index of suspicion. Preoperative diagnosis could be missed or delayed because of nonspecific and often subacute symptoms. 2 Furthermore, high eosinophilia is a usual finding in larval Ascaris, but not in adult worm infection.
An ultrasound, X-ray or computed tomography (CT) scan may reveal intestinal obstruction caused by intussusception. CT is the most sensitive diagnostic modality and can distinguish between intussusceptions with and without a lead point. Unfortunately, CT was not available in this private hospital and our patient underwent surgery, as this is the definitive treatment of adult intussusceptions. Resection with end-to-end anastomosis of the affected bowel was deemed necessary, as there was intestinal gangrene.
Conclusions
This case of Ascaris-related ileal intussusception in an adult illustrates important practical aspects of managing the common problem of helminthic infestation in Africa. Symptoms of bowel obstruction or intussusception are often nonspecific, and challenging to identify.
Earlier recognition of this condition would have permitted surgical relief of the intestinal obstruction. This case also reinforces the importance of antihelminthic prophylaxis in African rural areas, 4 particularly when considering that often co-infection with other parasites is present. 16 Case Report 
